What are the recommended timing and screening modalities for women at higher risk of developing breast cancer? A Clin-IQ. J Patient Journal of Patient-Centered Research and Reviews (JPCRR) is a peer-reviewed scientific journal whose mission is to communicate clinical and bench research findings, with the goal of improving the quality of human health, the care of the individual patient, and the care of populations.
Answer
Women with a family history of breast cancer should have annual digital mammography, as warranted, beginning at age 30 or at 10 years younger than when the youngest family member was diagnosed with breast cancer (but not before age 25). Contrastenhanced magnetic resonance imaging (CE-MRI) with digital mammography as well as annual clinical breast examination beginning at age 30 is recommended in screening women with known genetic mutations enhancing breast cancer risk or who have first-degree relatives with these mutations. Women treated with mantle radiation should undergo annual CE-MRI, digital mammography screening and clinical breast exam commencing 8 years after completion of treatment, or at age 25.
Date answer was determined: October 2014

Level of evidence: A
Inclusion criteria:
Published systematic reviews, meta-analyses, cohort studies and consensus guidelines on the timing of and modalities used to screen for breast cancer in women with a history of breast cancer in a first-degree relative.
Exclusion criteria: Non-English language articles.
SUMMARY OF THE ISSUES
Breast cancer is the most common cancer among women (12% lifetime risk) and the principal cause of cancer-related death for more than 3% of women. 1 According to radiology society recommendations, earlier detection through imaging in low-risk patients has reduced breast cancer-related mortality by about one-third, 1 although this type of early screening is a hotly debated topic. The U.S. Preventive Services Task Force currently recommends biennial screening mammography in average-risk women 50-74 years of age; for women less than 50 years old, the recommendation is for personal risk-based screening. 2 This is a controversial change from prior recommendations of annual screening for women, with much of the debate coming from the American Cancer Society, American College of Radiology, and American College of Obstetrics and Gynecology groups that currently recommend annual mammography screening starting at age 40.
Adding to this controversy is the most recent study released by the Canadian National Breast Screening Study in February 2014, which concluded that annual screening of low-risk women 40-59 years of age does not reduce breast cancer beyond that of physical examination or usual care. 3 This study was highly criticized by the American College of Radiology and the Society of Breast Imaging. These organizations called the study "highly flawed" and referenced outdated equipment use and poor methodology. However, the study's authors refuted these assertions and stood by their study. 4 Mammography in women under age 50 is complicated by dense breast tissue that leads to a higher rate of false-positive breast cancer diagnoses, anxiety generated by the positive screenings, and risk of complications engendered by invasive procedures, thus the controversy surrounding routine mammography in this age group. Metaanalyses have reported a 20% reduction in 15-year mortality from breast cancer for women in their 40s. 5 Put another way, the same authors estimated that "2 out of 1,000 women who regularly undergo mammography during their 40s might owe their lives to mammography." 6 In addition to the numerous and inconsistent recommendations for screening in the low-risk population, there remains increased confusion regarding concise recommendations for screening the high-risk patient population, and the availability of different screening modalities and conflicting recommendations regarding timing of screening has added to this confusion. 2 Data from several cohort studies, a systematic review of randomized control trials and consensus opinions all recommend that women with specific risk factors placing them at higher risk than the general population be screened beginning at or after age 30, or at 10 years from the age of diagnosis of breast cancer in the youngest relative (but not before age 25). 1, [7] [8] [9] Risk factors to identify include a positive personal history of breast cancer (excluded with some protocols 7 but not others 1 ), family history of breast cancer in a first-or second-degree relative, personal or family history of specific genetic mutations, personal or family history of ovarian cancer in a first-or seconddegree relative, and prior mantle radiation. 7 Multiple factors can affect the predictive value of screening tests, including age, screening interval, equipment quality/age, breast tissue density and proficiency of the radiologist. Digital mammography has generally become the standard of care in breast cancer screening. Contrast-enhanced magnetic resonance imaging (CE-MRI) is advocated in screening high-risk women, particularly in younger women or those with dense breast tissue, 1,8,10 although the expense, increased risk of false positives and lack of universal availability limit its usefulness. 4
SUMMARY OF THE EVIDENCE
A British prospective multicenter cohort study compared CE-MRI and digital mammography in highrisk younger women. This population was chosen because of the dense breast tissue present and known decreased sensitivity of mammography in this age group. The inclusion criteria for the study included women 35-49 years of age with a high probability of BRCA1, BRCA2 or TP53 genetic mutations or a strong family history of breast cancer. 8 CE-MRI yielded a higher tumor detection rate than mammography alone (P=0.01). CE-MRI had a sensitivity of 77% (confidence interval [CI]: 60-90) and a specificity of 81% (CI: 80-83) compared with mammography sensitivity of 40% (CI: 24-58) and specificity of 93% (CI: 92-95). Combined imaging modalities (CE-MRI and/or mammography) had a sensitivity of 94% (CI: 81-99) and specificity of 77% (CI: 75-79). CE-MRI detected more breast cancers than mammography (92% vs. 23%) in women specifically with BRCA1 genetic mutations (P=0.004). 11 To determine if earlier breast cancer screening was beneficial in women with more risk factors for the disease, a more recent British study screened a cohort 7,475 women 35-50 years of age with enhanced risk of developing early breast cancer due to a strong family history (a first-degree relative <40 years of age or a first-or second-degree relative <60 years of age with breast cancer). 10 In addition to family history data, other risk factor information was collected, including age at menarche/menopause, parity, use of female hormones and age at first birth. Women who were found to have a >16.7% risk of developing breast cancer in their lifetime were selected for annual surveillance until age 50.
Women with a lifetime risk of >25% were offered 18 monthly screenings in addition to their three yearly screenings from age 51 to 60, which is normally covered by the National Health Service Breast Screening Program. Study participants were initially screened with single-view mammography until 1999 and two-view mammography thereafter. Clinical breast examination was performed on all women by specialized nursing staff before mammography, and breast self-examination instruction was offered to all women. Participants were encouraged to return if they detected any worrisome changes or findings on breast self-exam. Earlier screening resulted in the detection of 165 breast cancers, 106 of which were in
Known Family History of Breast Cancer?
Personal History of Breast or Ovarian Cancer?
Personal History of Mantle Radiation?
Presence of BRCA1, BRCA2 or TP53 Genetic Mutations, and/or Known Family History of Ovarian Cancer?
Yes → Annual screening mammography and clinical breast examination (CBE) at age 30 or 10 years earlier than the age of diagnosis of the youngest family member with breast cancer (but not before age 25). 1
Yes → Annual contrast-enhanced magnetic resonance imaging (CE-MRI) + digital mammography and CBE
beginning the year after diagnosis of breast or ovarian cancer. 1
Yes → Annual CE-MRI + digital mammography and CBE 8 years after completion of mantle radiation treatment. 1
Yes → Annual CE-MRI + digital mammography and CBE starting at age 30 or 10 years earlier than the age of diagnosis of the youngest family member with breast cancer (but not before age 25). 8
No → Biennial screening mammography age 50-74 per U.S. Preventive Services Task Force recommendations unless indicated earlier by breast pain or mass, skin changes, nipple discharge or axillary lymph node enlargement. 2
No → Biennial screening mammography with CBE unless clinically indicated as above. 2 No → Biennial screening mammography with CBE unless clinically indicated as above. 2 No → Biennial screening mammography with CBE unless clinically indicated as above. 2
Figure 1. Breast cancer screening questions and clinical pathway.
Topic Synopsis women <50 years of age. The cancers detected were of more advanced grade, with a tendency for younger women to have grade 3 tumors (P=0.08). 9 The Society of Breast Imaging and American College of Radiology collaboratively appraised multiple peerreviewed published scientific data from meta-analyses of European and North American randomized controlled trials, expert consensus opinions and supporting guidelines to provide direction on both the type of imaging to use and when to start screening women with specific risk factors for breast cancer. Identified specific risk factors supporting screening before age 40 include women with genetic mutations known to increase breast cancer risk by age 40 and women who underwent mantle field radiation at 10-30 years of age. 1
A cross-sectional study comparing screening mammography in women with history of breast cancer in one or more first-degree relatives against those of similar age without such history found more cancers in the first group (6.1/1,000 vs. 4.0/1,000), corresponding to that in average-risk women a decade older. However, the sensitivity of mammography increases with age (87.0% for age 60-69 years; 67.9% for age 30-39) and is less beneficial in younger women. Nevertheless, mammography has a higher positive predictive value (3.7% in the first group vs. 2.9%, P=0.001) in those with a family history positive for breast cancer. 12 A suggested clinical pathway for screening women at high risk for breast cancer is illustrated in Figure 1 .
CONCLUSIONS
For women with specific personal or family risk factors placing them at higher risk for developing breast cancer versus the general population, breast cancer screening beginning prior to age 50 with digital mammography or, in specific circumstances, digital mammography combined with contrast-enhanced magnetic resonance imaging is recommended. Earlier screening (beginning at 30 years) appears warranted in this high-risk population even though mammography is less sensitive in younger women. 12 CE-MRI is more sensitive in detecting malignancy in women with known personal genetic mutations for breast or ovarian cancer, and/or with a prior personal history of mantle radiation treatment. Digital mammography combined with CE-MRI should be offered to these women. As part of the process of recommending earlier breast cancer screening, a discussion of the risks and benefits of earlier screening should be performed with these high-risk women.
Patient-Friendly Recap
• Women considered at high risk for breast cancer include those who have a personal or family history of the disease, those who have breast cancer-related genes or those who have been exposed to radiation.
• Various recommendations for how and when to screen these high-risk women for breast cancer are inconsistent.
• The authors provide an algorithm for screening patients at high risk for breast cancer in Figure 1 .
